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ABSTRACT 



A plurality of pad electrodes are formed on a first surface of 
an IC wafer, and a solder layer is formed on each of the pad 
electrodes- The first surface of the IC wafer including solder 
layers is coated with a flux layer, and solder layers are 
re flowed to round each of the solder layers, thereby forming 
each solder layer into a solder bump. An adhesive tape is 
adhered on the flux layer, and a second surface opposite to 
the first surface of the IC wafer is ground to form a flip chip 
semiconductor device. 

4 ClainLS 3 Drawing Sheets 
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FIG. 1 



(A) 



(B) 



(C) 



(D) 



(E) 



SEMICONDUCTOR 
ELEMENT 
FORMING STEP 



4 



SOLDER LAYER 
FORMING STEP 



FLUX APPLYING 
STEP 



SOLDER BUMPS 
FORMING STEP 



FLUX WASHING 
STEP 



I " ^ I T ti 



/16 _ 



17 




17 
12 

11 



(F) 



(G) 



PROTECTIVE FILM 
FORMING STEP 



ADHESIVE TAPE 
ADHERING STEP 



(H) IGRINDING STEP] 

1^ 



(I) 



(J) 



TAPE PEEUNG 
STEP 



PROTECTIVE RLM 
REMOVING STEP 



(K) IWASHING step! 
(L) IINSPECTION STEP 





t2 



J 



13 




17 



7 
t2 



08/05/2002, EAST Version: 1.03.0002 



U.S. Patent May 9, 2000 sheet 2 of 3 6,060^73 



FIG. 2 
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METHOD FOR MANUFACTURING A FLIP 
CHIP SEMICONDUCTOR DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates lo a method for manufac- 5 
turing flip chip semiconductor devices. 

lo recent years, flip chip bonding has been developed, 
wherein a bare chip is directly mounted on a substrate by 
face down mounting in order to miniaturize the semicon- 
ductor package and to increase the distribution density of 
elements. Because of the marketing of the VTR with a 
camera, the portable telephone, and others, portable devices 
have successively appeared, on each of which a small 
package having a size approximately equal to the bare chip 
is mounted. The small chip is referred to as CSP (chip size 
package, chip scale package). The development of the CSP 
has promptly progressed recently, and a demand for the 
miniaturizing and thinning of the semiconductor device has 
accordingly become real. 

A conventional method for manufacturing the flip chip 
semiconductor will be described hereinafter. 

In general, there are used several methods for forming 
solder bumps on the pad electrode surface of an IC wafer, 
which methods are a stud bump method, ball bump method, 
plate bump method, and others. In the plate bump method, 
windows are formed on an IC wafer at positions of pad 
electrodes in the resist, the IC wafer is dipped in molten 
solder in a bath so that solder bumps are formed by plating. 
Since the plate bump method may form bumps at a small 
pilch between pad electrodes, the method is efifective io 
miniaturization of the IC chip. 

FIG. 3 shows manufacturing steps of the conventional 
plate bump method. 

A step (a) shows a semiconductor element forming step. 35 
A plurality of pad electrodes 2 are formed at predetermined 
positions on a surface of an IC wafer 1 having a predeter- 
mined thickness tl, for example tl=625 f^m. At a step (b), a 
double sided adhesive tape 3 (tape for back grinding) is 
adhered on the surface la where the pad electrodes 2 are 40 
formed. A step (c) is a back grinding step, where the outer 
surface of the tape 3 is fixed to a grinding table of a grinder 
(not shown), and the side of the wafer 1 opposite to the 
adhesive tape 3 is ground with a grindstone 4 to a prede- 
termined thickness t2, for example t2-»400 ^m. At a step (d), 45 
the tape 3 for back grinding is peeled off. More particularly, 
the double sided adhesive tape 3 is irradiated with ultraviolet 
rays to harden the adhesive surface of the tape 3, thereby 
removing the adhesive strength from the tape. Thus, the tape 
3 is peeled from wafer 1. 59 

At a step (e), windows are formed in a resist provided on 
the surface la at the pad electrodes 2. Thereafter, the IC 
wafer 1 is dipped in melted solder in a solder bath, so that 
a solder layer 5 is formed on each pad electrode 2 by plating. 
At a step (f), flux 6 is coated on the surface la to cover the 55 
solder layers 5. At a step (g), the solder layers 5 are reflowed 
at a predetermined temperature, so that each solder layer 5 
is formed into a ball shape. Thus, a solder bump 7 is formed 
on each of the pad electrodes 2. The flux 6 is washed down 
at a step (h). The product is inspected at an inspection step 60 
(i)- 

In the conventional method, after the grinding of the IC 
wafer, the solder bumps 7 are formed by healing the solder 
layers 5. However, since there is formed a plurality of 
micro-cracks in the IC wafer, the micro-crack is expanded 65 
by the heating of the IC wafer, which may cause the wafer 
to break. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide a method 
which may manufacture the semiconductor element without 
breaking the IC wafer at a low cost. 

According to the present invention, there is provided a 
method for manufacturing a semiconductor device compris- 
ing the steps of forming a plurality of pad elearodes on a 
first surface of an I C wafer, forming a solder layer on each 
of the pad electrodes, coating the first surface of the IC wafer 
including solder layers with a flux layer, reflowing solder 
layers to round each of the solder layers, thereby forming 
each solder layer into a solder bump, adhering an adhesive 
tape on the flux layer, grinding a second surface opposite the 
first surface of the IC wafer, peeling the adhesive tape from 
the solder bumps, removing the flux layer from the IC wafer. 

The pad electrodes are formed by a plate bump method. 

The flux layer is formed by a spin coating method. 

The present invention further provides a method for 
manufacturing a semiconductor device comprising the steps 
of forming a plurality of pad electrodes on a first surface of 
an IC wafer, forming a solder layer on each of the pad 
electrodes, coating the first surface of the IC wafer including 
solder layers with a flux layer, reflowing solder layers to 
round each of the solder layers, thereby forming each solder 
layer into a solder bump, removing the flux layer from the 
IC wafer, coaling the first surface of the IC wafer including 
solder bumps with a protective layer, adhering an adhesive 
tape on the protective layer, grinding a second surface 
opposite to the first surface of the IC wafer, peeling the 
adhesive tape from the solder bumps, removing the protec- 
tive layer from the IC wafer. 

These and other objects and features of the present 
invention will become more apparent from the following 
detailed description with reference to the accompanying 
drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a diagram showing manufacturing steps of a first 
embodiment of the present invention; 

FIG. 2 is a diagram showing manufacturing steps of a 
second embodiment of the present invention; and 

FIG. 3 is a diagram showing manufacturing steps of a 
conventional method. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1 showing the first embodiment of the 
present invention, at a semiconductor element forming step 
(A), a pluraUty of pad electrodes 12 are formed on an IC 
wafer 11 together with a printed circuit. The IC wafer 1 has 
a thickness tl, for example tl=625 /im. A plurality of solder 
layers 15 are formed on the pad electrodes 12 by the plate 
bump method at a solder layer forming step (B). At a flux 
coating step (C), flux consisting of pine resin dissolved with 
thinner is apphed to the IC active surface where the solder 
layers 15 are formed by spin coating to form a flux layer 16. 

At a solder bumps forming step (D), the solder layers 15 
are reflowed by heating at a predetermined temperature, so 
that each solder layer 15 is formed into a ball shape. Thus, 
a solder bump 17 is formed on each of the pad electrodes 12. 
The flux 16 is washed down at a step (E). 

At a step (F), the solder bumps 17 and the IC wafer 11 are 
coated with resist by spin coating so that a protective film 18 
is formed for protecting the IC active surface. Thereafter, at 
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a step (G), an adhesive tape 13 is adhered on the surface of 
the protective film 18. A step (H) is a back grinding step, 
where the outer surface of the tape 13 is fixed to a grinding 
table of a grinder (not shown), and the side of the wafer 11 
opposite to the adhesive tape 13 is ground with a grindstone 5 
14 to a predetermined thickness t2, for example t2=400^ni. 
At a step (I), the tape 13 for back grinding is peeled off. 
More particularly, the double sided adhesive tape 13 is 
irradiated with ultraviolet rays to harden the adhesive sur- 
face of the tape 13, thereby removing the adhesive strength lo 
from the tape. Thus, the tape 3 is peeled. 

At a step (J), the protective film 18 is removed with 
solvent. Furthermore, at a step (K), the wafer 11 is washed. 

The product is finally inspected at an inspection step (L). 

Referring to FIG. 2 showing the second embodiment of 
the present invention steps from semiconductor element 
forming step (A) to the solder bumps forming step (D) are 
the same as the steps of FIG. 1, 

At a step (M), an adhesive tape 13a for back grinding is 20 
adhered on the surface of the flux layer 16. A step (N) is a 
back grinding step, where the outer surface of the tape 13a 
is fixed to a grinding table of a grinder (not shown), and the 
side of the wafer 11 opposite to the adhesive tape 13a is 
ground with the grindstone 14 to a predetermined thickness 25 
t2, for example t2=400 jWm. At a step (0), the tape 13a for 
back grinding is peeled off. 

The flux layer 16 is washed down at a step (P) and the 
semiconductor device is inspected at the step (L). 

Id accordance with the present invention, solder layers on 
the IC wafer are reflowed whereby each solder layer is 
formed into a ball shape. Thereafter, the active surface of the 
IC wafer is coated with a protective film, and the back side 
of the IC wafer is ground. Grinding chips does not adhere on 
the active surface, and the IC wafer does not break consc- 
quently. In particular, in the second embodiment, the flux 
layer is used for the protective film as it is, and hence the 
manufacturing process is simplified and the productivity is 
increased, thereby reducing the manufacturing cost. 

Furthermore, since the whole of the IC wafer including 
solder bumps is uniformly hardened by the flux, it is possible 
to prevent the load from concentrating on solder bumps at 
the grinding step, thereby preventing the deformation of the 
solder bumps. 

While the invention has been described in conjunction 
with preferred specific embodiment thereof, it will be under- 
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stood that this description is intended to illustrate and not 
limit the scope of the invention, which is defined by the 
following claims. 

What is claimed is: 

1. A method for manufacturing a semiconductor device 
comprising the steps of: 

forming a plurality of pad electrodes on a first surface of 
an IC wafer; 

forming a solder layer on each of the pad electrodes; 
coating the first surface of the IC wafer including solder 

layers with a flux layer; 
reflowing solder layers to round each of the solder layers, 

thereby forming each solder layer into a solder bump; 
adhering an adhesive tape on the flux layer; 
grinding a second surface opposite the first surface of the 

IC wafer; 

peeling the adhesive tape from the solder bumps; and 
removing the flux layer from the IC wafer. 

2. The method according to claim 1 wherein the pad 
electrodes are formed by a plate bump method. 

3. The method according to claim 1 wherein the flux layer 
is formed by a ^in coating method. 

4. A method for manufacturing a semiconductor device 
comprising the i^cps of: 

fonning a plurality of pad electrodes on a first surface of 
an IC wafer; 

forming a solder layer on each of the pad electrodes; 
coating the first surface of the IC wafer including solder 

layers with a flux layer; 
reflowing solder layers to round each of the solder layers, 

thereby tbrming each solder layer into a solder bump; 
removing the flux layer from the IC wafer; 
coating the first surface of the IC wafer including solder 

bumps with a protective layer; 
adhering an adhesive tape on the protective layer; 
grinding a second surface opposite to the first surface of 

the IC wafer; 

peeling the adhesive tape from the solder bumps; and 
removing the protective layer from the IC wafer 

♦ >»> >l> ♦ >!• 
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ABSTRACT: 



A plurality of pad electrodes are formed on a first surface of an 
IC wafer, 

and a solder layer is formed on each of the pad electrodes. The 
first surface 

of the IC wafer including solder layers is coated with a flux layer, 
and solder 

layers are reflowed to round each of the solder layers, thereby 
forming each 

solder layer into a solder bump. An adhesive tape is adhered on 
the flux 

layer, and a second surface opposite to the first surface of the IC 
wafer is 

ground to form a flip chip semiconductor device. 



4 Claims, 3 Drawing figures 



08/05/2002, EAST Version: 1.03.0002 



Exemplary Claim Number: 1 
Number of Drawing Sheets: 3 



08/05/2002, EAST Version: 1.03.0002 



